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INTERNATIONAL PRELIMINARY 
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International application No. PCT/GB99/01 9 1 2 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

3-9 as originally filed 

1,2,2a as received on 22/08/2000 with letter of 17/08/2000 

Claims, No.: 

1-J/J as received on 22/08/2000 with letter of 17/08/2000 

Drawings, sheets: 

1/4-4/4 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 



Form PCT/IPEA/409 (Boxes I- VIII, Sheet 1 ) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/G B99/0 1912 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive st p or industrial 
applicability; citations and explanations supporting such stat m nt 

1. Statement 

Novelty (N) Yes: Claims 1 -1 1 

No: Claims 

Inventive step (IS) Yes: Claims 1 -1 1 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-11 
No: Claims 



2. Citations and explanations 
see separate sheet 
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R ItemV 

1 . The industrial applicability of the invention seems to be self-evident (Article 33(4) 
PCT). 

2. Reference is made to the following documents: 

D1:EP-A-0608619 

The document D1 was not cited in the international search report. A copy of the 
document is appended hereto. 

3. Claim 1 
3.1. Novelty 

The document D1 is regarded as being the closest prior art to the subject-matter 
of claim 1, and shows (the references in parentheses applying to this document): 

a reactor for the treatment of a gaseous medium (column 1 , lines 48-57), 
including a cylindrical reactor chamber (201,202) having an inlet port (213) 
and an outlet port for a gaseous medium to be processed (figure 2), 
a hollow cylindrical gas permeable bed (208) contained within the reactor 
chamber (201) and substantially co-axial therewith (column 4, lines 15-19), 
the gas permeable bed comprising a catalytically active material for 
interacting with the gaseous medium to promote chemical reaction therein 
(column 4, lines 19-41; figure 2), 

an annular space between the outside of the bed of active material (210) and 
the inside of the reactor chamber (202) and means (202,203,204,210) for 
constraining the gaseous medium to enter the said annular space at one 
end in an axial direction, the other end of said annular space being closed 
(204) to axial flow of gaseous medium therefrom, the gaseous medium 
passing radially through the bed (208) of active material 
(column 4, lines 5-15; figure 2) 

The subject-matter of claim 1 therefore differs from this known reactor according 
to document D1 in that "the said annular space is configured to provide an 
impedance to the flow of the gaseous medium which increases along the length of 
the said annular space in the direction from the said one end towards the said 
other end". 
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The subject-matter of claim 1 is therefore novel (Article 33(2) PCT). 
3.2. Inventive step 

As no document of the search report, excluding those related to air filters made of 
paper material (see for instance US-A-5766289), which operates in a complete 
other field in the area of engine technology, shows us a reactor which 
progressively increases the resistance of the axial flow, by progressively reducing 
the cross-sectional area of the annular space between the outside and the bed of 
active material and the inside of the reactor chamber, the skilled man finds no 
teaching in these documents, which would lead him to the invention. 

The subject-matter of claim 1 therefore involves an inventive step (Article 33(3) 
PCT). 

4. Dependent claims 

Claims 1 to 11 are dependent on claim 1 and as such also meet the requirements 
of the PCT with respect to novelty and inventive step. 
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The Optimisation of Ga s Flow In Reactors for the 



Treatment of Gaseous Media 



The present invention relates to reactors for the 
5 treatment of gaseous media and, more specifically to 
reactors for the removal of noxious substances from the 
exhaust gases from internal combustion engines. 

One type of reactor for the treatment of gaseous 

10 media consists of a cylindrical reactor chamber which has 
inlet and outlet ports by means of which it can be 
connected into a gas flow system. Inside the reactor 
chamber, and co-axial within it, is a hollow cylindrical, 
gas permeable bed of active material. The bed of active 

15 material is held in place by two supporting disks made of 
an impermeable material. One support disk has a ring of 
axially directed holes around its periphery and the other 
disk has a central hole the diameter of which is 
approximately equal to the inside diameter of the 

20 cylindrical bed of active material. In use a gaseous 

medium to be processed is admitted to the reactor chamber 
via the port closer to the first support disk. The 
gaseous medium is then directed into the annular space 
between the outside of the cylindrical bed of active 

25 material and the wall of the reactor chamber . The 
closure of this space by the other support disk 
constrains the gaseous medium to pass radially through 
the bed of activate material prior to leaving the reactor 
via the central electrode. The support disks are made of 

30 a temperature resistant insulating material and there is 
provided an electrical connection to the inner electrode 
by means of which a potential of some kilovolts can be 
applied to the inner electrode so as to establish a 
plasma discharge in the gaseous medium in the interstices 

35 in the gas permeable bed of active material. 
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In practice, it has been found that the gas flow 
distribution through the bed of active material of such a 
reactor is uneven, being greater at the downstream end of 
the bed of active material . Thus the reactor may not 
5 operate at its maximum efficiency because the upstream 
end of the bed of active material may be underused while 
the downstream end of the bed of active material may be 
subjected to a higher rate of gas flow than it can 
usefully process. 

10 

It is an object of the present invention to provide 
an improved reactor of the type described above for the 
processing of a gaseous medium. 

15 According to the preset invention there is provided 

a reactor for the treatment of a gaseous medium, 
including a cylindrical reactor chamber having an inlet 
port and an outlet port for a gaseous medium to be 
processed, a hollow cylindrical gas permeable bed of an 

20 active material contained within the reactor chamber and 
substantially co- axial therewith, an annular space 
between the outside of the bed of active material and the 
inside of the reactor chamber and means for constraining 
the gaseous medium to enter the said annular space at one 

25 end in an axial direction, the other end of said annular 
space being closed to axial flow of gaseous medium 
therefrom, the gaseous medium passing radially through 
the bed of active material, wherein the said annular 
space is configured to provide an impedance to the flow 

30 of the gaseous medium which increases along the length of 
the said annular space in the direction from the said one 
end towards the said other end. 



The increasing impedance to the axial flow of the 
35 gaseous medium through the said annular space preferably 
is provided by progressively reducing the cross - sectional 
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Claims 

1. A reactor for the treatment of a gaseous medium, 
including a cylindrical reactor chamber (300) having an 

5 inlet port (301) and an outlet port (302) for a gaseous 
medium to be processed, a hollow cylindrical gas 
permeable bed (300) of an active material contained 
within the reactor chamber (300) and substantially co- 
axial therewith, an annular space (311) between the 

10 outside of the bed of active material (303) and the 

inside of the reactor chamber (300) and means (306) for 
constraining the gaseous medium to enter the said annular 
space (311) at one end in an axial direction, the other 
end of said annular space (311) being closed to axial 

15 flow of gaseous medium therefrom, the gaseous medium 
passing radially through the bed (303) of active 
material, characterised in that the said annular space 
(311) is configured to provide an impedance to the flow 
of the gaseous medium which increases along the length of 

20 the said annular space (311) in the direction from the 
said one end towards the said other end. 

2. A reactor according to claim 1, further 
characterised in that the width of the said annular space 

25 (311) decreases continuously along the length of the said 
annular space (311). 

3 . A reactor according to claim 1 , further 
characterised in that there is at least one discontinuous 
30 decrease in the width of the said annular space (311) 
along the length of the said annular space (311). 

4. A reactor according to claim 3, further 
characterised in that there is a single discontinuous 
35 decrease in the width of the said annular space (311) 
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approximately at the middle of the said annular space 
" (311).. 

5 . A reactor according to claim 3 , further 

5 characterised in that there are two discontinuous 

decreases in the width of the said annular space (311). 

6. A reactor according to claim 5, further 
characterised in that the first discontinuous decrease in 

10 the width of the said annular space (311) occurs 

approximately at the middle of the said annular space 
(311) and the second discontinuous decrease in the width 
of the annular space (311) occurs approximately three 
quarters along the length of the said annular space 

15 (311). 

7. A reactor according to claim 5, further 
characterised in that the second discontinuous decrease 
in the width of the said annular space (311) is less than 

20 the first discontinuous decrease in the width of the said 
annular space (311). 

8. A reactor according to claim 1, further 
characterised in that a first portion of the reactor 

25 chamber (300) is provided with at least one axially 
extending expansion chamber (901). 

9. A reactor according to any preceding claim, further 
characterised in that the bed (303) of active material is 

30 contained between two co- axial gas permeable electrodes 
(304, 305) and two unpermeable transverse insulating 
supports (306, 307), the transverse support (306) nearer 
the inlet port (301) to the reactor has a plurality of 
axially directed gas flow passages (308) disposed around 

35 its periphery, the transverse support (307) nearer the 

outlet port (302) of the reactor has a central hole (309) 



WO 99/67510 



PCT/GB99/01912 



- 12 - 

■the diameter of which is approximately equal to the 
diameter of the inner co-axial electrode (304) and there 
is provided means for applying to the inner electrode 
(304) a potential sufficient to excite and maintain a 
5 plasma in a gaseous medium passing through the bed (303) 
of active material. 
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ACTION 


International application No. 
PCT/GB 99/01912 


International filing date (day/month/year) 

16/06/1999 


(Earliest) Priority Date (day/month/year) 

24/06/1998 



Applicant 

AEG TECHNOLOGY PLC et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 4 sheets. 

j~X~] It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application ir 
language in which it was filed, unless otherwise indicated under this item. 



the basis of a translation of the international application furnished to this 

international search 



I I the international search was carried out o 
Authority (Rule 23.1(b)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, 
was carried out on the basis of the sequence listing : 
| | contained in the international application in written form. 
| | filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 

□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 



| | Certain claims were found unsearchable (See Box I). 
| | Unity of invention is lacking (see Box II). 

With regard to the title, 

|~X~| the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

| | the text is approved as submitted by the applicant. 

Ethe text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. 5 

\T\ as suggested by the applicant. Q None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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Box III TEXT OF THE ABSTRACT (Continuation of item 5 of th first sheet) 



A reactor for the processing of a gaseous medium including a cylindrical 
reactor chamber (300) within which there is a hollow cylindrical bed of 
active material (303), and the annular space (311) between the outside (305) 
of the bed of active material and the reactor chamber (300) is arranged to 
provide an impedance to axial gas flow which increases in the direction of 
gas flow along the said annular spaces. 
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